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[57] ABSTRACT 
There is disclosed a device for automatically control 
ling image pattern of a computer-controlled television 
by feeding back the image pattern displayed on the 
CRT screen by means of the video camera. The control 
device to feed back the image pattern includes a video 
camera faced to the CRT screen of the CCTV, for 

[22] Filed: May 10, 1990 converting the image pattern into an electrical compos 
[30] Foreign Application Priority Data ite video signal; a RGB matrix for separating the com 

posite video signal into the respective R, G, B compo 
May 10, Of Korea .......... .. nents; a ?rst, second and analog_to_digital convert 

[51] Int. Cl.5 ............................................ .. H01J 31/26 ers for respectively R, G, B COmPOHCHIS into Corre 
[52] US. Cl. .................................... .. 315/10; 358/10 sponding R, G, B digital signals; a pattern recognizor 
[58] Field of Search ............. .. 358/29, 10, 69; 315/10, for comparing the R, G, B components with reference 

315/370, 368 values programmed in advance; and a control computer 
. for providing de?ection equalizing data to the CCTV to 

[56] References cued equalize the image pattern distorted, according to the 
US- PATENT DOCUMENTS comparing result of the pattern recognizer. 

4,551,653 11/1985 Hilsurn ................................ .. 315/10 
4,868,668 9/1989 Tavemetti ........................... .. 358/10 6 Claims, 2 Drawing Sheets 

16 
/ $1 I’ -1 2 

4 CAMERA CCTV 

1,? r’c eus 
- ; I PS -~ S71 

MATRIX * 55 

(R PATTERN 
S21 2,? GENERATOR *1 4 
I 

FIRST 531,1 (R) 
ADC 28 - 572 30 

‘ ‘ 32 

532(6) PATTERN L 
52"2 SE’??? '1 RECOGNITION CONTROL r’c BUS 
(c) #22 PART sf‘ _ COMPUTER INTERFACE 

F THIRD 
823(8) ADC sgsw) 

, ~sa2 
/\ 24 26 
CLK 4 

' SYNCHRONIZING 

SIGNAL 
SUPPLY PART 





US. Patent July so, 1991 Sheet 2 of 2 5,036,251 

I/ lllllll l 
IJHIHH 

FIG. 2B 

FIG. 2C 



5,036,251 
1 

DEVICE FOR CONTROLLING IMAGE PATTERN 
OF A COMPUTER-CONTROLLED TELEVISION 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a comput 
er-controlled television (hereinafter, referred to as 
CCTV for short) and more particularly to a device for 
controlling the image pattern of a CCTV by using a 
video camera, wherein the image pattern displayed on a 
CRT (Cathode-Ray Tube) of the CCTV is fed back to 
the CCTV via the control device so as to equalize the 
image pattern distorted (mal-aligned) by an internal or 
external in?uence. 
The known CCTV includes a microcomputer to con 

trol precisely the characteristics of geometry alignment 
of the image pattern displayed on the CRT and the 
sound characteristics thereof. In the CCTV, the hori 
zontally or vertical distorted (shifted) image pattern and 
the mal-aligned image pattern can be adjusted by the 
internal microcomputer, according to a predetermined 
condition set up in advance. 

_ According to the conventional CCTV, once the pa 
rameters for controlling the horizontal, vertical and 
alignment characteristics are set up, it is inconvenient to 
re-adjust the parameters set up in advance. Further, it is 
dif?cult to con?rm that the system keeps controlling 
the above characteristics according to the parameters 
previously set up. Therefore, there arises a demand for 
automatically controlling the parameters. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
provide a device for automatically controlling the ge 
ometry characteristics of the image pattern of a CCTV 
by feeding back the image pattern presently displayed 
on a screen of the CCTV. 

It is another object of the present invention to pro 
vide a device for automatically controlling the sound 
characteristics of the CCTV by feeding back the sound 
signal. 
According to an aspect of the present invention, a 
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device for controlling the geometry characteristics of 45 
an image pattern in a CCTV includes: a pattern genera 
tor for producing to the CCTV the image pattern con 
taining a synchronous signal; a video camera for sensing 
the image pattern and converting the image pattern into 
an electrical composite video signal; an RGB matrix for 
separating the composite video signal into red, green, 
and blue components; ?rst, second and third ADC’s for 
converting the red, green and blue components into red, 
green and blue digital signals, respectively; a pattern 
recognizor for providing the synchronous signal pro 
vided from the pattern generator, the synchronous sig 
nal being coupled to the respective ?rst, second and 
third ADC’s, whereby the ?rst, second and third 
ADC’s synchronize with the pattern generator; a pat 
tern recognizor for comparing the output of the ?rst, 
second and third ADC’s with a reference programmed 
in advance to control the CCTV, and producing param 
eters for respective horizontal, vertical and alignment 
characteristics according to the comparing result; and a 
control computer for comparing the parameters for the 
respective horizontal, vertical and alignment character 
istics with a reference parameter and thereby producing 
control data according to the comparing result, the 
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2 
control data being coupled to the CCTV to equalize 
distortion of the image patt'ern. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention and to 
show how the same may be carried into effect, refer 
ence will now be made, by way of example, to the ac 
companying diagrammatic drawings, in which: 
FIG. 1 illustrates a system block diagram of a device 

' for automatically controlling the image pattern of a 
CCTV according to the present invention; and 
FIGS. 2A through 2C illustrate an example of a mal 

aligned image patterns for showing the features and 
advantages of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A preferred embodiment taken according to the pres 
ent invention will be described hereinafter in detail, 
with reference to the accompanying drawings, by only 
way of an example. 

Referring primarily to FIG. 1, the inventive device 
for controlling the geometric characteristics of the 
image pattern includes a general CCTV set 12, in which 
a de?ection circuit (not shown) controls the horizontal 
and vertical deflection of the image pattern displayed 
on the CRT thereof, according to the horizontal and 
vertical de?ection control signal, respectively. The 
CCTV set 12 displays a picture on the CRT, of which 
geometric characteristics can be controlled by the de 
?ection circuit as programmed in advance by a user. 
The image pattern displayed on the CRT of the CCTV 
set 12 is photographed by a video camera 16, and con 
verted into electrical signal. The electrically converted 
signal is a composite video signal. Then the composite 
video signal is delivered to a RGB (Red, Green, Blue) 
matrix 18 for separating the above composite video 
signal delivered from the video camera 16 into the red, 
green and blue components. 
The separated R, G, B components are respectively 

provided to a ?rst ADC (Analog-to-Digital Converter) 
20 for converting the R component of the analog com 
posite video signal into the R component of a digital 
video signal, a second ADC 22 for converting the G 
component of the analog composite'video signal into 
the G component of a digital video signal, and a third 
ADC 24 for converting the B component of the analog 
composite video signal into the B component of a digital 
video signal. 
The ?rst, second and third ADC’s 20, 22, 24 are pro 

vided with the image window synchronous signals from 
a synchronizing signal supply part 26, whereby the 
output digital video signals of the ?rst through third 
ADC’s 20, 22, 24 being synchronized with the above 
synchronous signals. The output of the ?rst through 

_ third-ADC’s 20, 22, 24 are then applied to a pattern 
recognition part 28 to be compared with a reference 
value. The reference value is set up (programmed) by a 
user in advance as desired. From the result of the com 
parison, the pattern recognition part 28 recognizes the 
geometric characteristics of the image pattern on the 
CRT screen to produce corresponding parameters of 
the horizontal, vertical and alignment characteristics by 
detecting the respective R, G, B component differences. 

Control computer 30 compares the geometric charac 
teristics of the pattern recognition part 28 with the 
reference geometric characteristics to produce corre 
sponding control data. The control data output from the 
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control computer 30 is delivered via a bus line to a PC 
(Inter-Integrated Circuit) bus interface 32 by which the 
control data is converted suitable for PC bus line S6. 

Referring now to FIGS. 2A through 20, there is 
described an illustration of an image pattern which is 
shifted to the left-hand side on the CRT screen of the 
CCTV set 12, in FIG. 2A. There is shown another 
description of the image pattern which is malaligned 
horizontally, in FIG. 2B. In addition, FIG. 2C shows 
the image pattern of which the vertical image charac 
teristic is reduced. 

In operation of the embodiment, if pattern generator 
14 applies to the CCTV set 12 the image pattern signal 
S71, the input image pattern will be displayed on the 
CRT screen of the CCTV set 12. Faced to the CRT 
screen of the CCTV set 12, the video camera 16 takes 
the picture of the image pattern displayed on the CRT 
screen and converts the image signal into a composite 
video signal which is applied to the RGB matrix 18. The 
composite video signal applied to the RGB matrix 18 is 
respectively separated into the chrominance signal of 
the R, G, B components and then provided to the ?rst 
through third ADC’s 20, 22, 24. Namely, the R compo 
nent is provided to the ?rst ADC 20, the G component 
to the second ADC 22, and the B component to the 
third ADC 24, respectively. 
The ?rst through third ADC’s 20, 22, 24 sample the 

respective R, G, B components [at a predetermined 
sampling frequency (clock; CLK)"to convert the chro 
minance signals into the digital video signals, in which 
the converted digital video signal is synchronized with 
the image window synchronous signal applied from the 
synchronizing signal supply part 26, thereby to produce 
the synchronized digital video signal to the pattern 
recognition part 28. In this way, the ?rst through third 
ADC’s 20, 22, 24 generate the parameters of the hori 
zontal, vertical and alignment characteristics for the 
respective R, G, B components. 
On the other hand, the synchronizing signal supply 

part 26 delays the synchronous signal of the image pat 
tern generated from the pattern generator 14 for a pre 
determined time and controls the pulse width of the 
synchronous signal so as to provide the synchronous 
signal to the ?rst through third ADC’s 20, 22, 24. In this 
case, the delay must be made not only to complement 
the time taken for the R, G, B separation by the ?rst 
through third ADC’s 20, 22, 24, but also to have the 
ADC’s synchronize with the pattern generator 14. 

In the meanwhile, the pattern recognition part 28 
compares the characteristics of the horizontal, vertical 
and alignment for the respective R, G, B components 
produced from the ?rst through third ADC’s 20, 22, 24 
with the reference characteristics programmed in ad 
vance as desired, so as to recognize (detect) the distor 
tion characteristics and to generate to the control com 
puter 30 the parameters corresponding to the distortion 
characteristics. 
For example, if the pattern generator 14 generates an 

image pattern for the CCTV set 12, then the image 
pattern is to be displayed on the CRT screen of the 
CCTV 12. In this occasion, if the image pattern dis 
played on the CRT screen has inferior horizontal, verti 
cal and alignment characteristics because of the mal 
adjustment of the CCTV set 12, then the image pattern 
will be distorted as shown in FIGS. 2A-2C. 

Accordingly, the respective R, G, B components 
digitalized by the ?rst through third ADC’s are dis 
torted correspondingly and the distorted components 
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4 
are provided to the pattern recognition part 28, which is 
compared with the reference values programmed by 
the user. 
For the image pattern of FIG. 2A, the pattern recog 

nition part 28 adds or subtracts (i.e., adjusts) the param 
eter corresponding to the horizontally-distorted image 
pattern caused by the inferior horizontal characteristic. 
Next, for the image pattern of FIG. 2B, the parameter 
corresponding to the alignment characteristic is ad 
justed by the pattern recognition part 28 to ‘equalize the 
image pattern mal-aligned. Namely, the central portion 
of the image of FIG. 2B is compressed while the left and 
right hand side of the image is spread out. Lastly, for the 
image pattern of FIG. 2C the parameter corresponding 
to the vertical characteristic is adjusted to an extent 
which the image is compressed vertically. 

In other word, the pattern recognition part 28 com 
pares the reference values with the parameters of the 
horizontal,- vertical and alignment characteristics for 
the respective R, G, B components which is the feed 
back signal to recognize the geometric distortion of the 
image pattern on the CRT and to provide correspond 
ing parameters to the control computer 30. 

Thus, the control computer 30 determines the differ 
ence between the input distortion parameters and the 
reference parameters and provides to the 12C bus inter 
face 32 de?ection equalizing data. The IZC bus interface 
32 converts the re?ection equalizing data into 12C bus 
data so as to provide control data to the CCTV set 12. 
As a result, when the image pattern displayed on the 

CRT screen of the CCTV set 12 has a narrow, sup 
pressed horizontal and vertical characteristics, the con 
trol computer 30 controls the CCTV set via the 12C bus 
interface 32 to complement (equalize) the suppressed 
characteristics, by applying the control signal to the 
de?ection circuit. 
As described heretofore, the invention recognizes the 

geometric characteristics of the image pattern displayed 
on the CRT screen of a CCTV set. The recognized 
geometric characteristics are compared with the refer 
ence characteristics by means of a control computer in 
order to get de?ection equalizing data for controlling 
the de?ection circuit. Therefore, the invention can pre 
cisely adjust the television sets and monitors during 
manufacturing. 
While the invention has been particularly shown and 

described with reference to a preferred embodiment, it 
will be understood by those skilled in the art that modi 
?cations in detail may be made without departing from 
the spirit and scope of the invention. For example, the 
video camera can be substituted by a CCD (Charge 
Coupled Device) image sensor. 

In addition, the embodiment described in this speci? 
cation only discloses the application for the video sig 
nal. But, the sound signal can be automatically con 
trolled by replacing the video camera with a micro-. 
phone and the ?rst through third ADC’s with a single 
ADC for converting the analog signal sensed by the 
microphone into a digital signal. Of course, the RGB 
matrix in this case must be excluded. 
What is claimed is: 
1. A device for controlling an image pattern of a 

computer-controlled television (CCTV) having a de 
?ecting circuit, comprising: 

a pattern generator for producing an image pattern 
containing a synchronous signal for display by said 
CCTV; 
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means for sensing said image pattern and converting 
said sensed image pattern into an electrical com 
posite video signal; 

means operably connected to said image sensing 
means, for separating said composite video signal 
into red, green, and blue components; 

?rst, second and third means for converting said red, 
green and blue components into red, green and 
blue digital signals, respectively; 

means operably connected to said pattern generator, 
for providing said synchronous signal to said pat 
tern generator, said synchronous signal being cou 
pled to said respective ?rst second and third con 
verting means, whereby said ?rst, second and third 
converting means synchronize with said pattern 
generator; 

a pattern recognizer for comparing the output of said 
?rst, second and third converting means with a 
reference pattern programmed in advance to con 
trol said CCTV, and for producing parameters for 
respective horizontal, vertical and alignment char 
acteristics according to said comparing result; and 

a control computer for comparing said parameters 
with reference parameters and thereby producing 
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control data according to said comparing result, 
said control data being coupled to said cow to 
equalize distortion of said image pattern. 

2. The device for controlling an image pattern of a 
CCTV according to claim 1, wherein said device’ fur 
ther comprises an interface operably coupled between 
said CCTV and said control computer so as to convert 
said control data output from said control computer to 
a form suitable for controlling said CCTV. 

3. The device for controlling an image pattern of a 
CCTV according to claim 1, wherein said sensing 
means is a video camera. 

4. The device for controlling an image pattern of a 
CCTV according to claim 1, wherein said respective 
?rst, second and third converting means are analog-to 
digital converters. 

5. The device for controlling an image pattern of a 
CCTV according to claim 1, wherein said sensing 
means is a charge-coupled device image sensor. 

6. The device for controlling an image pattern of a 
CCTV according to claim 1, wherein said sensing 
means is a LED light sensor. 
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